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Olive (or oleander) knot is a plant disease incited by Pseudomonas 
savastanoi. Disease symptoms consist of tumorous outgrowths induced in the 
plant by %%%bacterial%%% production of indole-3-acetic acid (IAA). 
Synthesis of IAA occurs by the following reactions: L-tryptophan leads to 
indoleacetamide leads to indoleacetic acid, catalyzed by tryptophan 
2-monooxygenase and indoleacetamide hydrolase, respectively. Whereas the 
enzymology of IAA synthesis is well characterized, nothing is known about 
the genetics of the system. We devised a positive selection for the 
presence of tryptophan 2-monooxygenase based on its capacity to use as a 
substrate the toxic tryptophan analogue 5-methyltryptophan. Efficient 
curing of the %%%bacterium%%% of tryptophan 2-monoxygenase, indoleacetam.de 
hydrolase and IAA production was obtained by acridine orange treatment. 
Further, loss of capacity to produce IAA by curing was correlated with loss 
of a plasmid of 34 X 10(6) molecular weight. This plasmid, here called 



pIAAl when reintroduced into Iao, mutants by transformation, restored 
tryptophan 2-monooxygenase and indoleacetamide hydrolase activrt,es and 



production of IAA 
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ABSTRACT: Tryptophan hydroxylase (EC 1.14,16.4; L-tryptophan 
tetrahydropter dine:oxygen oxidoreductase (5-hydroxylatmg)) from rat 
mllphalic tegmentum has been purified by sequential chromatography on 
Blue-Sepharose DE-52, and calmodulin-Sepharose. The hydroxylase is 
£3£n Blue-Sepharose and is eluted from ff^f^ 
UaC\ gradient. Tryptophan hydroxylase binds to calmodulm-Sephar se ,n 
the presence of calcium and is eluted with either EGTA or calmo uhn 
itself but not with tryptophan. The purification scheme ,s rapid (5-6 h) 
Id yield, an enzyme with a specific activity of 225 
representing a 400-fold purification with 7% recovery The tryptophan 
hydroxylase preparation was judged to be gt 95% pure usmg the present 
isolation procedure. 
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ABSTRACT: Tryptophan hydroxylase (5-monooxygenase) (EC 1. 14.16.4; Trp 
hydroxylase) in skipjack liver was extracted with Tris-acetate buffer 
solution and purified by acid treatment, ammonium sulfate fractionation, 
Sephadex G-150, DEAE-Sepharose CL-6B, Butyl -Sepharose 4B, and Toyopearl 
HW-55F chromatography. The enzyme was purified 1,500-fold with a 6.2% 
yield from skipjack liver. The apparent molecular weight was estimated to 
be 288,000 by gel filtration on Sephadex G-150. The enzyme gave a single 
protein band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis 



which also revealed that the enzyme was composed of identical subunits 
with a molecular weight of 97,000. The optimum temperature was 35 degree 
C and the enzyme was stable under 35 degree C. The optimum pH was 8.0 anc 
the enzyme retained more than 80% of its original activity between pH 1.5 
and 8 5 after incubation at 35 degree C for 30 min. The enzyme was 
inhibited by Co-2+, Mn-2 + , and Zn-2+ ions. However, it can be activated 
by adding Fe-3+, K+, and U+ ions. 
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We describe here a simple and convenient method for assay of tryptophan 
5-monooxygenase (hydroxylase), applicable to enzyme in all states of 
purification. It is based on the enzyme-catalysed formation of 
5-hydroxy-(4-sup 3H)tryptophan from (5-sup 3H)tryptophan, and the 
subsequent acid-dependent quantitative release of sup 3H as sup 3Hinf 20; 
unreacted substrate is removed with activated charcoal. The assay is linear 
with respect to both protein concentration and time, and gives results 
similar to those in a standard f luorimetric assay. 
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A specific and sensitive, radioisotopic microassay for tryptophan 
hydroxylase (EC 1.14.3b) is described, which is capable of determining 
enzymatic activity in as little as 5 mug of crude brainstem homogenate. 5 
Hydroxytryptophan, the immediate product of hydroxylation of tryptophan is 
enzymatically converted to N acetylserotonin. A radioisotopic label .s then 
introduced by the enzymatic methylation of N acetylserotonin in the 
presence of (sup 3H)methyl S adenosyl methionine. The (sup 3H)melaton.n 
thus formed is isolated by extraction and counted. With this assay, the 
activity in individual hypothalamic nuclei (arcuate nucleus, median 
eminence, suprachiasmatic nucleus, and medial f orebrain bundle) has been 
measured. 
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ZX^S^ was purified 880-f old with a 48% yield from 
mouse mastocytoma cells (P815) by only a one-step purificat.cn procedure of 
pteridine affinity chromatography. The specific act.v.ty of thef.no! 
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A simple and rapid method for isolating tryptophan 5-monooxygenase 
[L-tryptophan, tetrahydropteridine:oxygen oxidoreductase (5-hydroxylat.ng), 
EC 11416 4] was reported. The method involves adsorption on calcium 
phosphate gel and affinity chromatography on agarose coupled with 
dimethyltetrahydropteridine. Tryptophan 5-monooxygenase was purified 
1100-fold from a rabbit brain extract to a specif ic activity of 15.9 
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